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GUIDE LEAFLET 1966 F HOST: Steeleville High School 
To the Participants: 
The Geological Science Field Trip program is designed to 
acquaint you with the landscape, rock and mineral resources, and the 
geological processes that have led to their origin. With this program, 
we hope to stimulate a general interest in the geology of Illinois and 
a greater appreciation of the state's vast mineral resources and their 
importance to the over-all economy. 
We encourage you to ask the tour leaders any questions that 
may occur to you during the trip. Discussion often clarifies points 
that otherwise would remain confused to many of the participants. We 
also invite your written comments upon the conduct of the trips so 
that we might improve them as much as possible. 
Additional copies of this guide leaflet, as well as itineraries 
for trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each. 
We hope you enjoy today 1 s trip and will come again. 
~ 
STEELEVILLE GEOLOGICAL SCIENCE FIELD TRIP 
INTRODUCTION 
Glacial History of Illinois 
A knowledge of Illinois glacial history and the glacial deposits 
is necessary for full appreciation of many points of geologic interest in the 
Steeleville area. The following summary is a brief introduction to these sub-
jects and should be read before the field trip begins. 
Thousands of years ago much of northern North America was covered 
by huge glaciers. These glaciers, which advanced from centers in eastern and 
central Canada, developed when the mean annual temperatures were a few degrees 
lower than they are now, and the winter snows did not completely melt during 
the summers. After many years a sheet of i~ accumulated that was so thick 
its weight caused it to flow outward, carrying with it the soil and rocks on 
which it rested and over which it moved. 
The Pleistocene Epoch or "Great Ice Age" began about one million 
years ago and ended about five thousand years ago. During this epoch, there 
were four major stages of glaciation, each followed by a long interglacial 
stage characterized by climatic conditions much as they are today (see figure 1 
and attached Pleistocene Ttme Table). 
The oldest glacial stage is the Nebraskan, named after the state 
of Nebraska where extensive Nebraskan deposits are buried beneath the younger 
glacial deposits. In Illinois the Nebraskan deposits are also buried, and 
there are only rare exposures of Nebraskan till in extreme western Illinois. 
A warm cltmatic interval, called the Aftonian (interglacial) Stage, followed 
the melting of the Nebraskan glacier. 
The next glacial climate produced the Kansas glacier, which left 
thick deposits of fine rock materials and outwash sand and gravel in Illinois 
when it melted away. The Kansan Stage was followed by the Ya~outhian 
(interglacial) Stage. During this stage, erosion carved valleys and hills, 
and soils were fo~ed in the Kansas deposits. 
The third glacial stage, the Illinoian, is particularly important 
to the residents of Illinois. The Illinoian glacier, in three separate 
advances (Liman, Jacksonville, Buffalo Hart), covered 80 percent of the state, 
reaching southward to Carbondale and Harrisburg. After several thousand years, 
a warm stage caused the Illinoian ice sheet to melt. During this warm stage, 
the Sangamonian, the upper part of the deposits left by the glacier was 
weathered and soil developed, as in the preceding Yarmouthian interval. These 
ancient Sangamonian soils resemble present-day soils in color, texture, and 
depth~ suggesting that the climate during interglacial times was similar to 
our present climate. 
The last and most recent glacial stage in Illinois was the 
Wisconsinan, which began about 70,000 years ago. The Wisconsinan comprised 
three major glacial advances--the Aftonian, the l'Joodfordian, and the Valderan. 
Little is known about the extent of the Altonian glacier, as its deposits were 
overriden by later glaciers, except in Northen1 Illinois. The WOodfordian 
glacier advanced southward from the Lake Michigan basin to the present sites 
of Shelbyville, Decatur, Charleston, and Peoria. The Valderan glacier reached 
its maximum extent near Milwaukee, Wisconsin, and did not enter Illinois. 
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Figure 1. Pleistocene glacial and interglacial intervals in Illinois. 
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When the glaciers melted, they released the rock materials they had 
picked up as they advanced. These matertals are called "glacial drift." 
Some of the glacial drift was washed out with the meltwaters. The coarsest 
material (gravel, sand) carried by the meltwater was deposited nearest the ice 
front, and the finer material (silt, clay) was carried farther away, with some 
possibly carried all the way to the sea. Where the outwash material was spread 
widely along the front of the glacier, it formed an outwash plain. Where the 
outwash was restricted to the stream valleys, it formed valley train deposits. 
Many valley trains in Illinois are buried beneath younger glacial drift. 
Glacial drift deposited directly by the ice is called till. It is 
unsorted and unstratified and consists of a mixture of all kinds and sizes of 
rock fragments. As the Wisconsinan glacier wasted away, the ice front melted 
back and readvanced many times, creating a complex sequence of till deposits 
in northeastern Illinois, the most outstanding of which are end moraines. MOre 
then 50 successive end moraines were formed by the Wisconsinan glacier in 
Illinois alone. The major ones are shown on the accompanying glacial map of 
northeastern Illinois. 
An end moraine is an accumulation of drift at the ice margin when 
the rate of advance and the rate of melting of a glacier are essentially in 
balance. As more and more rock debris is brought to the edge of the glacier, 
it piles up and forms a ridge. 
The surface relief of end moraines is generally greater than that of 
the surrounding area and is referred to as swell-and-swale or knob-and-kettle 
topography. At some places there are large gaps in the moraines where sub-
glacial streams presumably · carried away most of the drift. The flatter areas 
behind end moraines are called ground moraines or till plains. 
At times, especially in the fall and winter, the meltwaters subsided, 
exposing the valley trains. The wind picked up silt and fine sand from their 
floodplains and dropped these materials on the bluffs and uplands to form 
deposits of loess. Loess mantles most of Illinois. Near the large river 
valleys it may be as much as 60 to 80 feet thick, but it thins rapidly away 
from the valleys. 
The importance of the Pleistocene Epoch to Illinois is emphasized 
by the rich soils formed from the glacial deposits and by the abundant deposits 
of sand and gravel. The glacial outwash, especially buried valley trains, is 
an important source of ground't·7ater. The state would not have these valuable 
resources if the glaciers had not invaded Illinois. 
Depositional History of the Mississippian Sedimentary Rocks 
In southwestern Illinois the Mississippian formations are exposed 
in a cuesta along the margin of the Illinois Basin (fig. 2), a sub-circular 
structural depression 250 to 300 miles in diameter, covering most of Illinois, 
southwestern Indiana, and western Kentucky. The lower Mississippian formations 
(Kinderhookian) are largely shale, limestone, siltstone, and sandstone; the 
middle Mississippian (Valmeyeran) formations are dominantly limestone; but the 
upper Mississippian (Chesterian) formations consist of limestones, sandstones, 
and shales, with the sandstones and shales dominant (see attached geologic 
map). The Mississippian strata in the upper Mississippi Valley region have a 
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total cumulative thickness of 2000 to 2500 feet and comprise the type section 
for which the Mississippian System of rocks was named. 
During Mississippian ttme, the Midcontinent of North America was a 
generally low-lying, stable platform. Clear, l'larm, shallow seas invaded the 
region, and the Mississippi Valley remained almost continually submerged 
throughout the Mississippian Period. During the middle part of the period the 
seas reached far to the north, and relatively pure limestones, such as the Ste. 
Genevieve Limestone, were deposited over enormous areas on the continental plat· 
form. During the latter part of the period the seas became more restricted, 
and much sandstone and shale t'las deposited. 
Throughout Mississippian time the Illinois Basin was a slowly sub-
siding (sinking) region, flanked on the east and west by structurally high, or 
positive, areas--the Ozark Dome and the Cincinnati Arch. These higher areas 
supplied little sand and ·mud to the Illinois Basin, and most clastic sediments 
were carried into the basin from land areas far to the northeast in what is now 
Canada by an ancient river system called the Michigan River (fig. 2). The 
Michigan River built a great delta into the sea, much like the present-day 
Mississippi River delta in Louisiana. During Chesterian time the extensive 
front of this delta oscillated northward and southward for hundreds of miles 
as . the basin subsided. 
The fluctuating shorelines, shifting delta distributaries, and the 
continually changing water depths produced the striking vertical and lateral 
lithological variations that can now be seen in the Chesterian formations. Reg-
ular alternations of sandstone-shale and limestone formations were formed, each 
alternation beginning with deposition of basal sandstone and shale followed by 
deposition of limestone. In same respects the sediments in the Chesterian 
Series resemble the cyclothems of the Pennsylvanian System, which overlies the 
Mississippian rocks in much of Illinois. (See discussion below). 
Some of the Chesterian limestones are very pure, but some are quite 
argillaceous and sandy. Generally, the Chesterian sea was shallow, probably no 
more than 100 feet deep. Cross-beddinr and oolitic zones are common in the lime-
stones, as are zones consisting of a hash of fossil remains that were broken by 
wave action. Sedfmentary features such as pebbly zones, ripple marks, and 
cross-bedding are pre~ent in the sandstones, r.1any of t·lhich· are· distributa.ry u~-.. d 
river channel sands. Thin coal seams associated with some of the sandstones 
indicate times when the sea withdrew and plant debris accumulated in fresh-
water swamps. 
Sedimentary History of the Pennsylvanian Rocks 
Pennsylvanian sedimentary rocks form the bedrock surface over approxi· 
mately four-fifths of Illinois and have a maximum cumulative thickness of about 
3000 feet. They were deposited between about 270 and 300 million years ago, 
and contain all of Illinois' minable coal beds, whose recoverable reserves are 
estimated at 137 billion tons. In 1965, over 58 million tons of coal valued at 
over $217 million were mined in Illinois, ranking the state fourth among the 
coal-producing states in the nation. Coal is one of the state's most important 
mineral resources, accounting for about one-third of the total production value, 
which in 1965 amounted to approximately $618,500,000. 
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Figure 2 - Paleogeography of Illinois-Indiana region during Late Mississippian 
(Chesterian) time. Stmilar conditions existed during the 
Pennsylvanian Period. 
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Unlike the older sedimentary rocks in Illinois~ which consist of 
fairly thick units of limesto~e, dolomite, sandstone, and shale, the Pennsylva-
nian strata are made up of comparatively thin rock units, often only a few 
inches thick and rarely exceeding 30 feet. They are characterized by frequent 
and abrupt vertical changes in rock type. Several hundred individual units -
sandstone, shale, siltstone, clay, l~estone, and coal - are present in the 
Pennsylvanian System. Many of these individual units are quite variable in 
thickness and grade laterally from one rock type to another. However, some 
units, especially the limestones, are very persistent laterally and can be 
traced over large areas of the state. 
About 30 years ago, geologists at the Illinois Geological Survey 
noted from their field studies of the Pennsylvanian strata that the various 
individual rock units occur in regular sequences which are repeated many times. 
Each regular sequence represents a cycle of sedimentation during which the 
individual units were deposited under environmental conditions that changed 
with time. Each cycle of sedimentation, called a cyclothem, consists of sev-
eral lithologic units, part of which were deposited under marine conditions and 
part under nonmarine conditions. Based on extensive studies of the entire 
Pennsylvanian System in Illinois and the Mid't'lest, the geologists determined 
that an ideally complete cyclothem consists of ten distinct sedimentary units. 
The attached chart shows the arrangement of units in the ideal cyclothem. Only 
a few of the approximately 50 cyclothems that have been described in Illinois 
contain all ten units. Usually one or more units are missing, but the order of 
arrangement is almost always the same. The units which are most commonly pre-
sent are a basal sandstone overlain by an underclay, coal, black slaty shale, 
limestone, and gray shale. 
The variety of sedimentary rock types in the Pennsylvanian System, 
the thinness of individual units, the abrupt and frequent vertical changes in 
rock types, and the lateral variations in thickness and lithology of most units, 
indicate a wide range of depositional conditions which changed fairly rapidly 
with time. The cyclical character of the sedimentary sequences also indicates 
that the depositional conditions during Pennsylvanian time changed in a regular 
manner. The geologic framework which produced these conditions is not exactly 
known, but it was unique to the Pennsylvanian Period, because no other system 
of sedimentary rocks in the geologic column exhibits a comparable development 
of cyclic sediments. 
Geologists have offered several explanations for the Pennsylvanian 
cyclothems, too numerous and detailed to discuss at the present time. The 
presence of both marine and nonmarine deposits in each cyclothem requires that 
invasion and withdrawal of the sea occurred during the formation of each cycle. 
The repeated alternations of marine and nonmarine sedimentary rocks also indi-
cate that there were many intervals of invasion and withdrawal. In general, 
the sandstone-underclay-coal portion {the lower 5 units) of each cyclothem is 
nonmarine and was deposited on coastal lowlands from which the sea had with-
drawn. However, some of the sandstones are entirely or partially marine. The 
units above the coal are marine sediments which were deposited during the inva-
sion part of the cycle. The exact mechanism which caused these repeated rela-
tive changes in sea level is not known, but the occurrences of cyclic Pennsyl-
vanian sediments on many of the continents suggests that the sea level fluctu-
ations were world-wide. The following discussion briefly explains the geologic 
conditions that probably existed in the Illinois-Indiana region during the 
Pennsylvanian Period. 
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At the end of Chesterian time (late Mississippian), the Mississippian 
sea withdrew from the Midcontinent region, and a long interval of erosion took 
place during early Pennsylvanian time. During this erosion interval, several 
hundred feet of Upper Mississippian strata were stripped off in southern 
Illinois, and an ancient Pennsylvanian river system, descendant to the Michigan 
River, cut deep channels into the Mississippian formations. Erosion was inter-
rupted by the invasion of the early Pennsylvanian sea. 
Throughout Pennsylvanian t~e the region northeast of the Illinois 
Basin was a broad swampy lowland bordering the shallow sea which lay to the 
southwest. This lowland stood only a few feet above sea level, so that only 
slight changes in relative sea level caused great shifts in the position of the 
shoreline. A slight rise in sea level would have caused submergence of the low 
borderland, followed by marine deposition, and conversely, a slight lowering 
would cause emergence of the lowland and much of the shelf of the Illinois 
Basin, followed by nonmarine deposition. 
Depositional conditions during Pennsylvanian time were similar to 
those that existed during Chesterian time. The Pennsylvanian river system, 
which flowed across the low borderland from the northeast, carried mud and sand 
from northern highlands and built another great delta out into the sea. , 
Throughout Pennsylvanian time the Illinois Basin continued to subside, and 
along with the worldwide sea level changes, this caused the position of the 
shoreline to change continually. Oscillations of the delta front were more 
frequent than during Chesterian time, and the resultant rapidly changing depo-
sitional conditions produced even more striking variations in the Pennsylvanian 
rocks. 
At various times conditions at any place on the shallow sea floor 
favored the deposition of sandstone, l~estone, or shale. Sandstone was depos-
ited near the mouths of distributary channels. These sands were reworked by 
waves and spread as thin sheets near the shore. The shales were deposited in 
quiet water areas - in delta bays between distributaries, and in deeper water 
beyond the nearshore zone of sand deposition. Limestone, which formed by 
chemical precipitation from the sea and the accumulation of lLmy shells of 
marine plants and animals, were usually deposited farther from shore than the 
sandstone and shale, but some limestone was formed in nearshore areas where 
little sand and mud were being deposited. The areas of sandstone, shale, and 
limestone deposition continually changed as the position of the shoreline 
changed and as the delta distributaries extended seaward or shifted their posi-
tions laterally along the shore. 
The nonmarine sandstones, shales, and limestones were deposited on 
the deltaic lowland bordering the sea. The nonmarine sandstones were deposited 
in distributary channels, in river channels, and on the broad floodplains of 
the rivers. Many of the channel sands are preserved as elongate channel depo-
sits in the cyclothems. Some of these sand bodies, 100 or more feet thick, cut 
through many of the underlying rock units. The shales were deposited mainly 
on floodplains. Fresh-water limestones and some shales were deposited locally 
in fresh-water lakes and swamps. The coals were formed by the accumulation of 
plant material, usually where it grew, beneath the quiet waters of extensive 
swamps. Lush forest vegetation, which thrived in the warm, moist Pennsylvanian 
climate, covered the region. The origin of the underclays beneath the coals is 
not exactly known, but they were probably deposited in the swamps as slack-
water muds before and during the formation of the coals. The formation of coal 
marked the end of the nonmarine portion of the depositional cycle. 
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Resubmergence of the borderland by the sea interrupted nonmarine deposition, 
and the marine portion of the cyclothem was then laid down over the coal. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by 
the accumulation of vegetable matter, usually in place, beneath the waters of 
extensive, shallow, fresh to brackish swamps. They represent the last-formed 
deposits of the nonmarine portions of the cyclothems. The swamps occupied vast 
areas of the deltaic coastal lowland, which bordered the shallow Pennsylvanian 
sea. A luxuriant growth of forest plants, many quite different from the plants 
of today, fluorished in the warm Pennsylvanian climate. Today's common decid-
uous trees were not present, and the flowering plan~s had not yet evolved. 
Instead the jungle-like forests were dominated by giant ancestors of presently-
existing club-mosses, horsetails, ferns, conifers, and cycads. The undergrowth 
also was well developed, consisting of many ferns, fernlike plants, and small 
club-mosses. Most of the plant fossils found in the coals and associated sedi-
mentary rocks show no annual growth rings~ suggesting rapid growth rates and 
lack of seasonal cltmatic variations. Many of the Pennsylvanian plants, such 
as the seed ferns, became extinct. 
Plant debris from the rapidly growing swamp forests, composed of 
leaves, twigs, branches, and logs, accumulated as thick mats of peat on the 
floors of the swamps. Normally, vegetable matter rapidly decays by oxidation 
to water, nitrogen, and carbon dioxide. However, the cover of swamp waters, 
which were probably stagnant and low in oxygen, prevented the complete oxidation 
and decay of the peat deposits. 
The periodic invasions of the Pennsylvanian sea across the coastal 
swamps killed the Pennsylvanian forests and initiated marine conditions of dep~ 
sition. The peat deposits were buried by marine sediments. Following burial, 
the peat deposits became gradually transformed into coal by slow chemical and 
physical changes in which pressure (compaction by the enormous weight of over-
lying sedtmentary layers), heat (also due to deep burial), and time were the 
most important factors. vmter and volatile substances (nitrogen, hydrogen, 
and oxygen) were slowly driven off during the coalification process, and the 
peat deposits were changed into coal. 
Coals have been classified by ranks W"hich depend on the degree of 
coalification. The commonly recognized ranks of coal, in order of increasing 
rank, are (1) brown eoal or lignite, (2) sub-bituminous, (3) bituminous, 
(4) semibituminous, (5) semianthracite, and (6) anthracite. Each higher rank 
is characterized by increasing amounts of fixed carbon and decreasing amounts 
of oxygen and other volatiles. Hardness of coal also increases with increasing 
rank. All of Illinois coals are bituminous. 
Underclays occur beneath most of the coals in Illinois. Because 
underclays are generally unstratified (unlayered), are leached and possess a 
bleached appearance, and generally contain plant roots, many geologists con-
sider them to represent the old soils on which the coal-forming plants grew. 
The exact origin of the carbonaceous black shales, which occur above 
many coals is uncertain. The black shale may represent a deposit which formed 
under restricted marine (lagoonal) conditions during the initial part of the 
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invasion cycle, when the region was still closed off from the open sea. The 
lagoons were quiet water areas where very fine, iron-rich muds and finely-
divided plant debris were washed in from the land. The high organic content of 
the black shales is also in part due to the carbonaceous remains of plants and 
animals that lived in the lagoons. The fossil remains of animals in the black 
shales are typically, although not always, depauperate (dwarf) because they 
were stunted by toxic conditions in the sulfide-rich waters of the lagoons. 
The phosphatic siderite nodules, which occur in the black shales, were formed 
by chemical precipitation of calcium carbonate, iron carbonate (siderite), and 
phosphate from the brackish lagoonal waters. These features suggest slow rates 
of shale deposition. 
Itinerary 
0.0 0.0 Assemble on Sparta Street on east side of Steeleville High School. 
0.9 0.9 
0.3 1.2 
0.7 1.9 
0.2 2.1 
0.5 2.6 
o.a 3.4 
o.s 3.9 
0.1 4.0 
0.9 4.9 
0.1 5.0 
0.1 5.1 
0.9 6.0 
0.6 6.6 
0.2 6.8 
0.9 7.7 
0.3 8.0 
0.2 8.2 
STOP. Intersection of Broadway and Sparta Streets. Turn left 
(east) on East Broadway (Route 150). 
Leave Steeleville city limits. Continue ahead on Route 150. 
Railroad crossing. CAUTION. 
Mine haulage road crossing. CAUTION. Watch for trucks. 
West city l~its of Percy. SLOW. 
Railroad crossing. CAUTION. 
East city limits of Percy. Continue a~ead on Route 150. 
Approaching intersection with Route 4. SLOW. 
Turn right (south) on Route 4. 
Railroad crossing. CAUTION. 
SLOW. Prepare to turn left. 
Turn left (east) on blacktop road. 
T-road from right. Continue straight ahead. 
On the right toward the southeast are spoil piles of the Captain 
Mine, Southwestern Illinois Coal Corporation. 
STOP. Offset crossroads. Continue ahead (east) through inter-
section on blacktop. 
Unguarded railroad crossing. CAUTION. 
Mine road from right. Continue ahead east. 
Cross bridge over Pipestone Creek. 
0.3 8.5 
0.3 8.8 
• 
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T-road from left. Continue straight ahead. 
Stop 1. Entrance to yard of Captain Mine Administrative Office. 
Turn right into yard. 
The initial portion of the field trip today will be conducted 
by officials of Southwestern Illinois Coal Corporation and will 
include tours of portions of the Streamline and Captain Mines. 
Persons using this guide leaflet in the future should under no cir-
cumstances enter either mine area without first obtaining the per-
mission of the mine superintendant. 
During 1965 Perry County produced ove~ 6% million tons of coal 
and ranked third in production among the state's coal-producing 
counties. Total production since 1882 has been almost 201 million 
tons. Randolph County produced almost 3 million tons of coal dur-
ing 1965~ ranking 8th in the state. Cumulative production for 
Randolph County has been slightly over 89 million tons. 
The Captain Mine is one of the few mines in Illinois that 
recovers two coals from the same l~orking pit. The Herrin (No. 6) 
and Springfield (No. 5) Coals are mined from an operating pit that 
eventually will be 2 miles in length. Twenty to 55 feet of glacial 
drift underlain by 6 to 30 feet of thin limestone and shale bedrock 
constitute the overburden of the No. 6 Coal. The No. 6 Coal aver-
ages about 6 feet in thickness in this mine. The No. 5 Coal, which 
ranges from 3% to ~ feet in thickness, is separated from the over-
lying No. 6 Coal by 12 to 30 feet of limestone, sandy siltstone, 
and black and gray shales. The Galum Limestone Member is the uppe~ 
most bedrock unit exposed in the pit at this locality. The gener-
alized geologic column at the back of the guide leaflet shows the 
relationships of the various bedrock units exposed here. 
For the most part the Jamestown, Bankston, and Cutler Cyclo-
thems which occur above the Brereton Cyclothem (No. 6 Coal) are 
only partially developed here. These cyclothems are represented 
by rather thin limestones and shales having thicknesses of about 
4 to 6 feet. Carbonaceous streaks in some clayey zones probably 
represent the position of the coal horizon in these cyclothems 
(note diagram of ideal cyclothem in back of guide leaflet). 
Type sections for some of the stratigraphic units seen here 
are located nearby. The Jamestown Coal and Conant Limestone 
Members were named and described from exposures north of the vil-
lage of Jamestown, about 3 miles to the north. The Galum Limestone 
Member was named and described from exposures along Galum Creek, 
about 2 miles east-northeast of this location. 
At the present time, this mine has the world's largest strip-
ping shovel, "The Captain", having a bucket capacity of 180 cubic 
yards. This bucket can carry 270 tons with each load. This 
machine, which has the ability to move over 4% million cubic yards 
of overburden per month, weighs almost 28 million pounds. Each 
crawler segment or tread is 10 feet long and weighs over 6500 
pounds. The Captain, which stands almost 220 feet high, is powered 
o.o 8.8 
0.1 8.9 
0.4 9.3 
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by electric motors having a total of 33,000 HP and uses enough 
electric power for a city of 10,000. 
The stripping shovel, which sits on the No. 5 Coal cuts a 
bench on top of the No. 6 Coal. There is a coal-loading shovel 
situated on the underclay of each coal. Full produc~ion for this 
mine will total 20,000 tons of coal per day, 12,000 tons of which 
will be transported via unit train to the power plant at Wood River. 
this high production goal has necessitated the acquisit~on of 
larger coal haulers to operate between the pit and the coal prep-
aration plant. This mine has acquired an experimental 240 ton • 
capacity diesel-electric coal hauler that itas 1,000 horsepower pro-
pulsion units at each end. Since this hauler can be operated from 
either end, it does not have to be turned around in the narrow pit. 
The coal hauler is 96 feet in length and has an empty weight of 
95 tons. 
Southwestern Illinois Coal Corporation. has, had· a land recla-
mation program in effect since 1937, when it first stocked some of 
its ponds and lakes. For a small fee, fishing and boating are per-
mitted in these lakes and ponds which cover some 300 acres. Over 
3800 acres have been depleted by the Captain and the Streamline 
Mines in the Cutler-Percy area. Pines and hardwoods have been 
planted on 2300 acres of mined-out-area.. About 1500 acres have 
been leveled enough to be converted to rolling pasture which sup-
ports 1000 head of cattle and about 900 hogs. In addition, nearby 
undisturbed, company-owned acreage produces grain, hay, and addi· 
tional pasturage for this stock. About 14 miles of bridle and hik-
ing paths have been constructed on mined-out and undisturbed areas. 
A 9-hole golf course is under construction, part of which will be 
located on mined-out land. · 
Leave yard of mine administrative office. 
Turn left (west) on blacktop road. Return to Route 4. 
T-road from right. Continue straight ahead. 
0.3 9.6 Bridge over Pipestone Creek. 
0.2 9.8 Mine road from right. 
0.2 10.0 Unguarded railroad crossing. CAUTION. 
0.7 10.7 Bear right at intersection. 
0.2 10.9 Turn left (east) through intersection. 
0.8 11.7 
0.9 12.6 
T•road from left. Continue ahead. 
STOP. Intersection with Route 4. Turn left (south) on Route 4. 
CAUTION. 
1.6 14.2 North limits of the village of Willisville. 
• 
• 
- 12 -
0.9 15.1 South village limits of Willisville. Continue ahead (south) on 
Route 4 toward Campbell Hill. 
3. 2 18.3 Note abandoned bee-hive brick kilns on the righto 
0.1 18,4 SLOW. Prepare to turn right. 
0.1 18.5 Turn right (west) on the blacktop road. 
0.1 18.6 Unguarded railroad crossing. CAUTION. 
1.8 20.4 Cross branch of Cox Creek • 
0.3 20.7 T-road from left. Continue ahead (west), 
0.6 21.3 Cross branch of Cox Creek. 
0.1 21.4 Note loess and till exposed on right side of road. 
1.1 22.5 T-road from left (Shiloh Hill road), Continue ahead (west). 
0.5 23.0 T-road from right. Continue ahead (northwest). 
0.6 23.6 T-road . from left. Continue ahead. 
1.5 25.1 T-road intersection. Turn right (north) toward Steeleville. 
0.1 25.2 SLOW. Prepare to stop. Bridge over Roekcastle Creek. 
Stop 2. Pennsylvanian Pounds Sandstone Member of the Pennsylvanian 
Caseyville Formation. 
The Pounds Sandstone is exposed along Rockcastle Creek for a 
short distance east of the bridge and for several hundred feet west 
of the bridge. tvithin this stretch the creek has cut its channel 
entirely in the Pounds, of which about 60 feet are exposed here. 
The creek valley is quite scenic, and interesting features cut into 
the sandstone by the present stream include scour pools, potholes, 
a small cave, and a waterfall. 
The Pounds consists of medium to coarse-grained, buff to red-
brown sandstone. The sandstone is massive, cross-bedded, and : · .. 
slightly micaceous. It is also slightly conglomeratic with small, 
well-rounded, white or pink quartz pebbles. The sandstone is tight-
ly cemented by silica and iron oxide, and in many placed . in Illinois 
the Pounds fo~s prominent cliffs. 
Some outcrop surfaces of the Pounds are quite red because of 
a thin layer of iron oxide. Thin bands of iron-stained sandstone 
also stand in relief on these surfaces. These bands, not well-
developed in this area, are liesegang rings which formed by differ-
ential cementation of the sandstone by iron oxide. they are common 
in the lower Pennsylvanian sandstones, and somettmes are developed 
on a very large scale. Liesegang rings fo~ the color bands in the 
Crab Orchard Sandstone that is widely used as building stone. 
• 
o.o 25.2 
1.6 26.8 
0.6 27.4 
0.6 28.0 
0.1 28.1 
0.1 28.2 
• 
0.1 28.3 
0.1 28.4 
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The Poundsis a nonmarine alluvial sandstone that was deposited 
by an ancient Pennsylvanian River system about 250 million years 
ago. At that time the Midwest was a vast lowland bordering a shal-
low epicontinental sea, which lay to the south. The rivers \'lhich 
flowed toward the southwest across southern Illinois cut deep chan-
nels in the Upper Mississippian rocks. Channel fillings in the 
Pounds are locally as much as 500 feet thick. 
The clean, cross-bedded, pebbly quartz sands indicate that the 
channel environment was one of high energy, with swift currents. A 
particularly interesting feature in the Pounds here at Stop 2 is 
the presence of shale-pebble conglomerates at several places. The 
shale-pebble conglomerates were probably fcrmed when the currents 
in shifting channels ripped up previously deposited muds from quie~ 
er water areas on the floodplains and incorporated the fragments 
into the channel sands. Shale pebbles are scattered throughout the 
sandstone, and most outcrop surfaces show small pits where the 
shale pebbles have been removed by weathering. 
Stratigraphically, the Pounds Sandstone occurs at the base of 
the Pennsylvanian stratigraphic column in the Steeleville area. 
(See attached geologic column). In other parts of southern Illinois 
the Drury Shale, the Battery Rock Sandstone, and the Lusk Shale of 
Pennsylvanian age occur beneath the Pounds. In this area the con-
tact between the Pounds and the underlying upper Mississippian 
(Chesterian) strata is a major unconformity (erosion surface), 
which marks the interval of erosion that took place during early 
Pennsylvanian time. 
Leave Stop 2. Continue ahead (north). 
Crossroads. Continue ahead (north). 
Bridge over Cox Creek. 
Entering Steeleville. SLOW. South Sparta Street. 
STOP. Intersection with West Madison Street. Continue ahead 
(north) on South Sparta Street. 
SLOW. Turn left on t-lest Jasper Street • 
Intersection with Randall Street. Turn left (south) on Randall 
Street. 
T-intersection with West Madison Street. Turn left. 
Enter grounds of Steeleville Elementary School. 
Stop 3. Lunch. 
The immediate Steeleville area lies within the Mt. Vernon Hill 
Country physiographic subdivision of the Till Plains Section 
(Central Lo't-lland Province). This is an area of mature topography 
having low relief. Restricted upland prairies and broad alluviated 
o.o 28.4 
0.1 28.5 
0.1 28.6 
0.5 29.1 
0.7 29.8 
1.5 31.3 
0.9 32.2 
0.3 32.5 
0.6 33.1 
2.5 35.6 
0.2 35.8 
0.2 36.0 
0.2 36.2 
0.4 36.6 
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valleys along the larger streams characterize the area. This top-
ography is primarily a bedrock surface of relatively low relief, 
which has been slightly modified and subdued by a thin mantle of 
Illinoian drift. Glacial land forms are essentially absent in this 
area. 
Leave Lunch Stop. Proceed east on West Madison Street. 
STOP. Intersection with South Sparta Street. Turn right (south}. 
Leave south Steeleville city lLmits. 
Cross Cox Creek. 
Crossroads. Continue ahead (south). 
Cross Rockcastle Creek. 
The elevations in this vicinit~which is located on the Pennsyl-
vanian cuesta, are somewhat higher than at Steeleville. The hills 
are bedrock hills covered with thin Illinoian drift. This area 
occurs within the northwest extension of the Shawnee Hills Section 
of the Interior Low Plateaus Province. The Shawnee Hills are 
characterized by rugged topography developed on lower Pennsylvanian 
sandstones and Missis~ippian s~ndstones, shale$, and limeaton~s. 
The strata are tilted gently dO't-Jllt~altd touard.the east·and 
northeast into the Illinois Basin. 
The Mississippian-Pennsylvanian boundary arbitrarily denotes the 
eastern boundary of the Salem Plateau Section of the Ozark Plateau 
Province. This section is underlain by Mississippian rocks which 
are maturely dissected, partially truncated cuestas, dominated by a 
single central ridge. This subdivision also is partially covered 
by thin glacial deposits in its northern part.• 
STOP. T-road. Turn right (west) on blacktop. 
T-road from left. Turn left (south) on blacktop. 
Crossroads at Leanderville. CAUTION. Hill just ahead. Note the 
view towards the south. 
The Pounds Sandstone is exposed on both sides of the road. 
Pounds Sandstone exposed in the low cut and in the ditch on the 
right. 
Extensive exposure of Pounds Sandstone exposed in roadcut on the 
right. 
T-road from right. Continue ahead on blacktop. 
Cross Mill Creek. SLOW. Prepare to Stop. 
o.s 37.1 
o.o 37.1 
0.4 37.5 
0.2 37.7 
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Stop 4. Upper Mississippian (Chesterian) Degonia Sandstone. 
The late Mississippian (Chesterian) sandstones were deposited 
in a deltaic environment ·by shifting tributaries and distributaries 
of the Michigan River system. Many of these ancient channels are 
preserved as winding, elongate sandstone bodies. Subsurface stud-
ies of the Chesterian sandstones have shown that some of them form 
networks of branching channels. 
The channel sandstones are fairly narrow, from less than a 
mile to a few miles wide, and range in thickness from 20 to 125 feet 
or more. Laterally they thin rather abruptly into thinner sheet 
sandstones, or grade into shales. The sheet sandstones and shales 
were deposited between the channels on floodplains or in delta bays 
between distributaries. Some of the sheet sands were also spread 
over the sea floor in nearshore areas in front of the delta. 
Some of the Chesterian sandstones that are preserved are 
entirely nonmarine; some are entirely marine. Usually this dis-
tinction is difficult to make, as in a complex transitional envi-
ronment, such as a delta, nonmarine sands are gradational into 
marine sands. 
The Degonia Sandstone here at Stop 4 consists of thin, massive 
sandstone beds interbedded with shale, and thin ripple-bedded, 
argillaceous sandstone. {See Geologic Section 1 in back of guide 
leaflet). About 12 feet of Wisconsinan loess overlies the sand-
stone. Scattered pebbles at the base of the loess, including igne-
ous and metamorphic rock types, represent erosional remnants of 
Illinoian drift. 
The sandstone exposed here probably represents a non-channel 
phase of the Degonia. The sands and muds were deposited in a shal-
low water offshore area, probably in a distributary bay. The 
ripple-bedded sandstone indicates that bottom currents were locally 
quite appreciable. In southern Illinois, the Degonia Sandstone is 
typically 40 to 80 feet thick, but it may be as thick as 100 feet 
where channel phases are well-developed. 
Leave Stop 4. Continue ahead (south). 
T-road from right. Continue ahead on blacktop. 
Degonia Sandstone on the left. 
0.3 38.0 T-road from left. Continue ahead on blacktop. 
o.s 38.5 
0.1 38.6 
SLOW. Prepare to stop. 
Stop 5. Exposure of Illinoian till on right side of road. 
The Steeleville area was glaciated during the Illinoian Stage 
by the first advance (Liman) of the Illinoian glacier between 250 to 
200 thousand years ago. The glacier advanced as far as the Mis-
sissippi River bluffs in southwestern Randolph County and may have 
o.o 38.6 
0.2 38.8 
0.3 39.1 
0.1 39.2 
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crossed the river in the vicinity of Chester (see fig. 1). The 
margin of the glacier turned eastt-1ard at Gorham in Jackson County, 
followed an irregular line about 10 miles south of Carbondale, and 
then passed just north of Giant City State Park. The exact posi-
tion of the ice margin is unknown, because only scattered remnants 
of lee-laid deposits (till) occur on the upland surface. The thin .. 
ness of the Illinoian till and the absence of any morainal devel-
opment is in part due to erosion. However~ Survey geologists feel 
that these characteristics are due to the Illinoian glacier having 
been thin and having covered this region for only a relatively 
short time. 
Here at Stop -5, about 12 feet of brownish gray, silty 
Illinoian till are exposed in the low cut on the right side of the 
road. (See Geologic Section 2). Above the till are thin beds of 
outwash silt and gravel which were deposited during the melting 
phase of the glacier. The silts may have been deposited in a small 
meltwater pond. A few feet of Wisconsinan loess overlies the out· 
wash deposits. 
The loess, outwash deposits, and the upper three to four feet 
of the till are strongly weathered and leached of carbonates. 
Limonite and manganese stains occur in the outwash deposits, which 
exhibit color mottling. The clayey weathering profile in the 
Illinoian drift beneath the Wisconsinan loess may represent the 
Sangamon Soil, which is widely developed in the upper part of the 
Illinoian drift throughout Illinois. Ho~ever, overlapping of the 
Recent Soil profile makes this fact difficult to confirm. 
Till is an ice-laid deposit. It is characterized by its lack 
of sorting and lack of stratification. Note the wide range of 
particle sizes from clay to pebbles and cobbles in this exposure. 
Note also the variety of sedimentary, igneous, and metamorphic 
rocks in the till. Some of the rock fragments are faceted and 
striated from having been abraded during transport by the ice. 
Leave Stop 5. Continue ahead (south). 
Bridge over Little Mill Creek. 
Several sinkholes can be seen on both sides of the road. At this 
point the road actually crosses a sinkhole. 
Note two water-filled sinkholes on the left side of the road. 
On the uplands in this immediate vicinity are several circu-
lar depressions called sinkholes • . A landscape with numerous sink-
holes is known as karst topography. Sinkholes develop in regions 
that are underlain by thick, highly jointed limestone. Downward 
percolating rainwater takes up organic acids from the soils, enters 
the joints, and dissolves the limestone. As time passes, under-
ground drainage increases, and a network of subterranean channels 
and caverns is formed. Sinkholes are formed both by surface solu-
tion and by collapse of the roofs of near-surface caverns. 
0.1 39.3 
0.3 39.6 
1~4 41.0 
0.6 41.6 
0.2 41.8 
0.9 42.7 
1.2 43.9 
1.4 45.3 
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There ar~ four conditions which contribute to the development 
of karst topography. First, there must be at or near the surface a 
soluble rock, preferably limestone, and the limestone should be 
flat-lying or nearly so. The limestone should be dense, highly 
jointed, and preferably thinly bedded. The limestone should not be 
porous, because the rainwater will be absorbed and move through the 
whole body of the rock, rather than being concentrated along joints 
and bedding planes. These first two conditions are satisfied by 
the Mississippian Kinkaid Limestone underlying the upland in this 
vicinity. 
A third condition is that there be entrenched major valleys 
below the uplands. These valleys act as outlets toward which the 
ground water can move in the subsurface. The Mississippi River and 
its larger tributaries in this region satisfy this condition. A 
fourth condition is that there must be ample rainfall. 
Crossroads. Continue straight ahead on blacktop. 
T-road from left. Continue ahead (south) on blacktop. 
Sandstone and shale of the Clore Formation are exposed on the left 
side of the road. 
Entering village of Rockwood. SLOW. 
STOP. Intersection with Illinois Route 3. Turn left on Route 3. 
CAUTION. 
South limits of the village of Rockwood. Continue ahead (south) on 
Route 3. 
Cora Road on the right. Continue straight ahead on Route 3. 
Note how wide the Mississippi Valley is at this locality. 
Near the end of the Tertiary Period, the upper Mississippi 
Valley region was eroded do~'ln to a broad plain of low relief. Rem-
nants of this ancient erosion surface, called the Ozark Peneplain, 
can be seen as accordant summit levels on the uplands in the 
Illinois-Missouri Ozarks. Before the Pleistocene Epoch and the 
advance of the glaciers, the Ozark Peneplain was uplifted and ero-
sion was renewed. Ths Mississippi River, which probably also orig-
inated during late Tertiary time, was able to maintain its exist-
ence during uplifting by cutting its valley deeply beneath the 
peneplain surface. Later, during the Ice Age, the great torrents 
of meltwater that flowed down the Mississippi River contributed to 
the widening and deepening of the valley. Thick outwash deposits 
fill the valley, and in the Chester area the bedrock bottom of the 
valley lies almost 150 feet below the present floodplain in some 
places. 
1.2 46.5 
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Cross Degonia Creek. 
T-road from right. Jones Ridge road. Continue ahead (south) on 
Route 3. 
1.5 48.0 Bridge over Reeds Creek. 
1.2 49.2 
0.1 49.3 
1.3 50.6 
0.1 50.7 
o.o 50.7 
Crossroads in village of Glenn. SLOt>/. Prepare to turn left. 
Turn left off Highway through outer lane of Phillips 66 station. 
Turn around and re-enter Route 3. Proceed ahead (northwest). 
Bridge over Reeds Creek. SLOW. Prepare to stop. 
Stop 6. Menard Limestone and Palestine Sandstone. Collect plant 
fossils in the Palestine Formation. 
About four feet of Menard Limestone, overlain by 25 to 30 feet 
of Palestine Sandstone, are exposed along the right side of the 
road. (See Geologic Section 3). The Menard consists of massive, 
cross-bedded, oolitic, gray limestone. The limestone is quite pure 
and consists largely of fossil fragments. These characteristics 
indicate that the limestone was deposited under high energy condi-
tions in which the sea bottom was swept by waves. 
Deposition of the Menard was interrupted by a great influx of 
mud and sand into the sea, due to an increased rate of sediment 
supply from the land, and the shale and thin aandstoces tbst com-
prise the Palestine Formation in this area were deposited. These 
sediments probably represent interdistributary muds and sands, depo-
sited as the Michigan River delta ~-Tas extended seaward. A few miles 
to the northwest, along Degonia Creek and in the bluffs in the 
vicinity of Rockwood, massive channel sandstone of the Palestine is 
exposed. The Palestine is commonly 20 to 40 feet thick, but reaches 
150 feet in a few oil wells in the central, deeper part of the 
Illinois Basin. 
Plant fossils are fairly abundant in the sandstone beds of the 
Palestine at this exposure. Stigmaria (plant roots) and bark 
impressions of stems can be collected. The abundance of plant 
fragments also suggests a nearshore deltaic environment of deposi-
tion. An underclay and a thin coal bed mark the top of the 
Palestine Formation at several localities in southwestern Illinois. 
Leave Stop 6. Continue ahead (northwest). 
1.5 52.2 T-road from left. Continue ahead (northwest). 
2.5 54.7 Cora Road on left. Continue ahead (northwest). 
1.2 55.9 Enter village of Rockwood. 
1.0 56.9 Bridge over Rock Creek. 
0.4 57.3 North limits of village of Rockwood. Continue ahead (northwest). 
.... 
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3.3 60.6 Note barge loading facility for coal on the left. 
0.4 61.0 Notice the large sand bar on the left near the mouth of Marys River. 
1.6 62.6 Marys River bridge. 
0.1 62.7 
0.1 62.8 
0.1 62.9 
Railroad crossing. SLOW. Prepare to turn left. 
Turn left on truck by-pass. SLOvl. Prepare to stop. 
Stop 7. Exposure of Wisconsinan loess in roadcut • 
Nearly all of Illinois is covered by thin surficial deposits 
of glacial loess which consist principally of silt with subordinate 
amounts of sand or clay. The loess deposits exposed here are 
Wisconsinan in age, deposited during the times of advance and 
retreat of the Wisconsinan glacier in Illinois. The Wisconsinan 
glacier never reached the Chester area, but the loess deposits 
record its influence outside of the glaciated region. 
The loess in this exposure, called the Peoria Loess, was depo-
sited during Woodfordian time about 22,000 to 12,500 years ago. 
The loess at this outcrop is leached of carbonates and has a buff 
brown color that is typical of the Peoria Loess wherever it is 
exposed. Behind the Wisconsinan terminal moraine, the Peoria Loess 
is divided into two loess units, the Morton Loess and the Richland 
Loess. The Morton Loess lies below the Shelbyville till and is 
equivalent to the lower part of the Peoria Loess. The Richland 
Loess, which is equivalent to the upper part of the Peoria Loess, 
lies above the Shelbyville till and younger tills. Deposition of 
the Peoria Loess was continuous with no intervals of weathering, so 
that here on the Illinoian drift plain the Morton and Richland 
Loesses cannot be differentiated. 
Geologists generally agree that the loess deposits in Illinois 
are eolian in origin and are genetically related to the major 
Pleistocene meltwater channels. During the Pleistocene Epoch the 
prevailing westerly winds blew sand, silt, and clay from the flood· 
plains of the valley trains and deposited these materials on the 
bluffs and uplands adjacent to the valleys. The finest silt and 
clay was carried eastward and deposited as a thin blanket of loess 
across most of the state. Most of the loess deposition probably 
occurred during the fall and early winter when the meltwaters from 
the glaciers had subsided,, exposing the floodplain sediments and 
permitting them to dry. The loess deposits of the Chester area 
were derived from the valley trains of the Missouri and Mississippi 
Rivers. The loess is thicker on the east bluffs of these rivers 
than on the west, and toward the east the loess becomes progres-
sively thinner, until in eastern Illinois it is only a thin film 
barely recognizable in the soils. 
The silt particles comprising loess are very angular. Loess 
also has a high porosity, especially in the vertical direction. 
These properties may explain the peculiar ability of loess to 
remain stable in vertical faces. Road cuts that have been sloped, 
• 
o.o 62.9 
0.4 63.3 
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even at very lotl angles (2° to 3°), are very unstable and are sub-
ject to excessive gullying, sheet erosion, slides and flows. 
Leave Stop 7. Continue ahead (northwest) • . SLOW 
Stop 8. Mississippian Waltersburg Shale and Menard Limestone. 
The strata exposed on the slope along the right side of the 
road belong to the Waltersburg Sandstone and the Menard Limestone. 
{See Geologic Section 4) • 
Here the Waltersburg consists predominantly of gray-green and 
dark gray, laminated shale. Small specks of carbonaceous plant 
debris occur in the shale, expecially in the lower part. The lot-1er 
half of the exposure also contains several thin beds of very dark 
gray, calcareous sandstone. The Waltersburg Sandstone in Illinois 
has a thickness of 35 to 80 feet, and throughout the state consists 
of mostly shale uith a few minor, thin sheet sandstones. In south-
eastern Illinois the formation also contains several elongate chan· 
nel sandstones as much as 70 feet thick. 
The Menard Limestone is one of the most prominent limestone 
formations in the Chesterian Series. The formation has a maximum 
thickness of 150 feet in the southern Illinois outcrop belt, but 
here in the Chester area has a thickness of about 90 feet. The 
Menard consists of massive limestone units separated by predom-
inantly shale units containing thin limestone beds. The shale-
limestone alternations indicate that during deposition, periodic 
influxes of muds from the land interrupted the formation of lime-
stone. The limestones formed during times of relatively clear 
water, when little or no mud was being deposited, by chemical pre-
cipitation from the sea water and by the accumulation of calcareous 
remains of marine an~ls. The thicker, massive limestone units 
indicate that for long periods, conditions favorable to limestone 
deposition remained fairly constant. 
Fossil collecting in the Menard is fairly good. The brach-
iopods Composita subquadrata, and Spirifer increbescens are espe-
cially abundant. A large razor clam Sulcatopinna missouriensis is 
found rather commonly in upright living position in some limestone 
beds. Pentremites, bryozoa, and gastropods can also be collected. 
End of Field Trip 
DRIVE CAREFULLY ON YOUR \'JAY HOME 
t 
• 
• 
WISCONSINAN - Chocalate brown, non-calcareous loess 
ILLINOIAN - Scattered glacial pebbles 
MISSISSIPPIAN 
Degonia Sandstone - buff, limonite-specked sandstone; 
thin to thick beds, medium to fine-grained; interbedded 
with shale, thin, beds of ripple-bedded sandstone 
Geologic Section 1 - Exposure at Stop 4. 
WISCONSINAN - chocalate brown loess, aoncalcareous 
--IlLINOIAN - dark brownish gray silt, noncalcareous 
• mottled red-brown to gray, clayey silt, noncalcareous 
- red-brown gravel, noncalcareous 
red-brown silt, noncalcareous 
- brownish gra.y, clayey till, noncalcareous 
- brownish gray, silty till, calcareous 
Geologic Section 2 - Exposure at Stop 5. 
; 
• 
PALESTINE FORMATION 
light brown, limonite-specked, thin sandstone beds; interbedded 
with thin-bedded gray-green shale; abundant plant fossils in 
saadstones 
MENARD LIMESTONE 
- gray, coarse-grained, cross-bedded limestone, very fossiliferous 
Geologic Section 3 - Exposure at Stop 6. 
MENARD LIMESTONE 
- gray, thick-bedded to 
massive l~mestone 
- thin gray limestones 
interbtdded with gray shale 
30 -=-~-~ 
~ 25 -__ - _-_;_ 
- thick-bedded to massive ~=~ , --
gray limestone, medium-grained, ---
thin shale partings 
Geologic Section 4 - Exposure at 
Stop 8. 
0 .=-.:::::.--
MENARD LIMESTONE 
-tbio beds of gray lt.eatone 
in~rbedded with thin, gray shales 
J(Abundant Spirifer increbaacens) 
- gray, fine-grained, massive 
limestone l ' 
~(Poorly exposed) 
) 
WALTERSBURG SANDSTONE 
- laminated gray-green to 
dark gray shale; carbonaceous-
specked; interbedded with thin 
beds of dark gray, fossiliferous, 
calcareous sandstone in lower 
half. 
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TIME TABLE OF PLEISTOCENE GLACIATION 
(after J. C. Frye and H. B. Willman, 1960) 
----·---- -----------~----------------~----------------------------------------------
1 NATURE OF DEPOSITS STAGE 
RECENT 
SANGAMONIAN 
(3rd interglacial) 
SUBSTAGE 
Years 
Before Present 
5,000 
Valderan 
11,000 
Soil, youthful profile 
of weathering, lake anc 
river deposits, dunes, 
no a~ 
. 
Outwash 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Twocreekan Peat and alluvium Ice withdrawal, erosion 
12,500 -----4----------------------~-G--la_c_1_.a_t_i_o_n_, __ b_u_i_l_d_i_n_g_o __ f
Woodfordian 
22,000 
Farmdalian 
Drift, loess, dunes, 
lake deposits 
Soil, silt and peat 
many moraines as far 
south as Shelbyville, 
extensive valley trains 
outwash plains, and 
lak2s 
Ice withdrawal, weather 
ing, and erosion 
28,000 ----~-----------------------4------------- -·· 
Altonian 
50,000 to 
70,000 
Drift, loess 
Soil, mature profile 
of weathering, al-
Glaciation in northern 
Illinois, valley trains 
along major rivers, 
Winnebago drift 
-----------~--------+--l_u_v_i_um~,---=-p_e_a_t _______ -+--------------- --
ILLINOIAN 
(3rd glacial) 
Buffalo Hart 
Jacksonville 
Liman 
Drift 
Drift 
Drift, loess 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to s:> uthern tip 
of Illinois 
-----------------4------------~------------------4-------------·-------- -
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTONIAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial) 
Soil, mature profile 
of weathering, al-
luvium, peat 
Drift 
Loess 
Soil, mature profile 
of weathering, al-
luvium, peat 
Drift 
Glaciers from northeast 
and northwest covered 
m.uch of state 
Glaciers from northwest 
invaded western Illinois 
• 
• 
Shale, gray, sandy at top; contains marine fossils and ironstone 
concretions.,especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, laminated ; contains lar~e spheroidal concre-
tions and marine fossils. 
Lime·stone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone eoncretions common at 
base ; plant fossils locally common .at b~ ; marine fossils rare. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded; usually with an uneven 
lower surface . 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from ~'ig. 42, Bulletin No. 66, Geology and Mineral Resources of the Mnrseilles, 
Ottawn, and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
(28197-20M-6/ 66) ~'o 
BRYOZOANS TRILOBITE 
Phillipsia I x 
Rhomboporo I x 
Archimedes I x 
BRACHIOPODS 
Leptaena lx 
Compos ita I x 
Spirifer I x 
Brachythyris I x Pugnoides I x 
• 
• 
Orthotetes 1 x Schuchertella I x 
CRINOIDS 
Pterotocrinus I x 
~ ~ 
Platycrinus 1 x 
Spiriferina I x 
Girtyello 1 x 
BLASTOIDS 
Pentremites 2 x 
Pentremites 
CORALS 
Trip/ophyllites I x 
Coninia 2t3 x 
Echinoconchus I x 
COI'FOUR INTE~V'-l 20 FEET 
DAiUM IS loiEA~• SlA LE,£l 
FOR SALE BY U.S. GEOLOGICAL SURVEY. DENVER 25. COLORADO, OR WASHINGTON 25, 0. C 
SV THE GEOLOGICAL SURVEY. URBANA. !LUJ\OIS 
AND BY THE MISSOURI GEOLOGICAl. SURVEY, ROLLA, MISSOUR~ 
A FOLDER 0ESCAI9JhG TOPOGRAPWIC '-'APS AND SV'-'BOLS IS AVA.ILABLE ON REQUEST 
,, 
